The long-time behavior of the scattered field produced by a plane acoustical pulse stalking a spherical obstacle is investigated. Incident pulses are taken that represent a unit step in potential (or equivalently a delta function pulse in pressure), an arbitrary potential pulse of finite duration, and an arbitrary pressure pulse of finite duration. Both hard and soft spheres are considered. In addition, a pulse consisting of a unit step in velocity impinging on a hard sphere is examined. In each case, the time rate of decay to the steady state is established. This is seen to be controlled by the zeroes of certain naturally occurring special polynomials that arise because of the spherical geometry and are independent of the shape of the incident pulse.
(u=0 on the surface) and, in others, hard (Ou/Or=O on the surface). The resulting three-dimensional problem yields at once to separation of variables and the corresponding fimctions are perhaps the simplest to handle for such problems.
Several types of incident plane pulses are considered: a unit step in potential, an arbitrary pulse of potential of finite duration, and an arbitrary pulse of pressure of finite duration. A unit step in pressure is also studied for the case of the hard sphere. In each case, we axe primarily concerned with the long-time behavior. Utilizing a recent result of Habetler • on the behavior of the zeroes of the polynomials associated with the spherical Hankel functions, it will be possible to pick out the dominant mode in the portion of the scattered potential that decays exponentially in time. (see Fig. 1 ). This solution will also serve as a Green's function for determining the scattering of an arbitrarily shaped pulse. The total scalar field u(r,t) can be • P. D. Lax, C. S. Morawetz, and R. S. Phillips, "The Ex- written as u(r,t) = •ti(r,t)+ u•(r,t),
where ui is the incident field and u• is the scattered field. The incident field is given as ui (r,t) = H (t-(z+ a)/c),
where H(x) is the usual Heaviside function defined as 1 for x>0 and 0 for x<0. Thus, at time t=0 the front of the pulse just strikes the sphere. Our problem is to determine the scattered field us(r,t). Since the total field satisfies the scalar wave equation, the scattered field will also be a solution of 
--(a/ir)(1--a/r)e-O-•l•)e-• if r<ct--a, I• (r,t) = --(a/ir) (1--a/r)e-(•-•")e--•e/•q -[r -ø--(a--ct)•]/4ir if el--
Note that the region ct--a< r< ctq-a contains a portion that lies in front of the advancing incident wave (see Fig. 2 ). Furthermore, each term in this series yields a nonzero contribution in the portion of the region ahead of the incident wavefront. On physical grounds, however, it is clear that the series must sum to zero at least in this region. It is this fact that accounts for the well-'known result that, in the geometric shadow, series solutions of our type converge slowly, for many terms must be retained to yield a mathematically negligible field ahead of the incident pulse. 
,,(r,t)=[F(t--(z+a)/•) if [00TIIERWISE, v•(a,t)=--vi(a,t) for t>0, v,(r,t)=0 for (32) (zq-a)/c<t<(zq-aa)/c (a>l),

1,(r, t--r)= {R•(r, • • if,t-•) t-•)+&(r, t-•)
III. ARBITRARY PRESSURE PULSE
It is sometimes more convenient to specify the incident wave in terms of a pressure pulse rather than potential pulse. Since the pressure p is related to the static pressure p0, the densit3' p0, and the potential q6 by p--po= po (&k/Ol), 
The first term is the potential of the uniform stream and the second term is that produced by interaction with the sphere. Upon comparing Eqs. 70 and 72, we see that the scattered field of the present problem is asymptotic to the scattered part of the potential corresponding to steady uniform flow about the sphere.
